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Long-axis Dysfunction Is Related to Symptomatic Status and Brain
Natriuretic Peptide Level in Aortic Stenosis
 
Kim O’Connor, Julien Magne, Marie Moonen, Luc A Piérard, Patrizio
Lancellotti
 
CHU Sart Tilman, Cardiologie, Liège, Belgique
 
Introduction:
 
 In aortic stenosis (AS), the left ventricular (LV) ejection
fraction is classically maintained within the normal range despite the presence
of decreased longitudinal function. Tissue Doppler imaging (TDI) assessment
of myocardial velocities is a sensitive method to detect long-axis dysfunction.
However, in AS, data are limited and no studies have correlated the symptom-
atic status and the level of plasma brain natriuretic peptide (BNP) with the
severity of long axis dysfunction.
 
Method and results:
 
 A comprehensive 2D echocardiogram including
TDI of LV was performed in 40 consecutive patients with severe AS (age,
71±13 years, 62% of male, AVA, 0.67±0.2cm
 
2
 
, mean transaortic pressure
gradient, 44±14mmHg, LV mass, 162±49 g/m
 
2
 
). Concomitantly, plasma
BNP level was measured. Peak systolic (Sa) and diastolic tissue velocities
(Ea and Aa) were measured in septal, lateral, inferior and anterior position.
Sa (mean, 5.4±1.4cm/s, range 2.5 to 8.8 cm/s) was significantly correlated
with aortic valve area (AVA) (r=0.53, p=0.0004), LV ejection fraction
(r=0.55, p=0.02) and septal E/Ea ratio (r=0.45, p=0.008). Consistently,
patients with AVA 
 
≤
 
0.7cm
 
2
 
 (n=19, 47.5%) had lower Sa (4.8±1.3 vs.
5.9±1.3cm/s, p=0.016). Sa was lower even in patients with preserved LV
ejection fraction (Sa=5.6±1.2cm/s). Interestingly, Sa was also correlated
with BNP (r=0.48, p=0.004). Patients with low Sa (
 
≤
 
5.4cm/s, n=16, 40%)
had significantly higher BNP (570±190 vs. 271±167pg/ml, p=0.03). More-
over, symptomatic patients (n=29, 73%) had lower Sa (5±1.3 vs. 6.5±1.1cm/s,
p=0.02) and higher septal E/Ea ratio (28±16 vs. 13±17, p=0.007).
 
Conclusion:
 
 In patients with AS and preserved LV ejection fraction, the
decrease in long-axis function is directly correlated to symptoms and BNP
levels. Further studies are needed to evaluate the role of subclinical LV dys-
function in the management of patients with severe aortic stenosis.
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Myocardial function by longitudinal global strain correlates to exer-
cise capacity in patients with Hypertrophic Cardiomyopathy
 
Alexandre Bensaid, Laurent Macron, Julien Nahum, Laurens Mitchell-
Heggs, Emmanuel Teiger, Pascal Guéret, Jean-Luc Dubois-Randé, Pascal
Lim
 
Hôpital Henri-Mondor, Département de cardiologie, Créteil, France
 
In patients with hypertrophic cardiomyopathy (HCM), left ventricular ejec-
tion fraction by Simpson biplane (LVEF
 
2D
 
) has limited value in assessing
myocardial contractility. To overcome this limitation, longitudinal global
strain (global-
 
ε
 
) by speckle tracking could be an alternative.
 
Methods:
 
 Global-
 
ε
 
 was assessed in 25 HCM patients (58±13 years, 18
men) with preserved LVEF
 
2D
 
 (67±8%, range 50-79), referred for exercise
echocardiography. Global-
 
ε
 
 was compared to exercise capacity and 3D LVEF
(LVEF
 
3D
 
).
 
Results:
 
 On the whole, global-
 
ε
 
 averaged -16±5% (range –25 to –9) and
better correlated to LVEF
 
3D
 
 (r=-0.69, p=0.001, see Figure) than to LVEF
 
2D
 
(r=–0.52, p=0.01). Importantly, despite preserved LVEF
 
2D
 
, impaired contrac-
tility was observed in 7/25 (28%) patients by 3D echocardiography (LVEF
 
3D
 
<50%) and in 10/25 (40%) by global strain (>-15%). However, only impaired
contractility by global-
 
ε
 
 (>-15%) was associated to a lower exercise duration
(5.6±1.8 min. with global strain >-15% vs. 7.5±2.2 min with global strain 
 
≤
 
-
15%, p=0.03) and a lower expected work load (58±20% vs. 77±12%, p=0.03,
see Figure).
 
Conclusion:
 
 In patients with HCM and preserved LVEF
 
2D
 
, longitudinal
global strain impairment observed in 40% of patient is associated with lower
exercise capacity. This suggests that alterations of contractile apparatus could
be better identified by longitudinal strain using speckle tracking analysis. 
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Additive Value of longitudinal myocardial function at rest and during
exercise in differentiating physiologic and pathologic left ventricular
hypertrophies
 
Frederic Schnell, Erwan Donal, Anne Bernard, Gaelle Kervio, François
Carre
 
CHU RENNES, Cardiologie, Rennes, France
 
Background:
 
 Despite extensive research on this subject, differentiation of
pathologic from physiologic left ventricular (LV) hypertrophy remains chal-
lenging.
 
Purpose:
 
 We sought to describe LV-myocardial deformations at rest and
during exercise in the perspective of differentiating forms of LV remodeling.
 
Methods:
 
 This prospective study included 17 healthy sedentary control
subjects and 36 subjects with LV hypertrophy (H): 10 elite athletes (kayakers),
10 patients with primitive hypertrophic cardiomyopathy, six patients with
LVH exclusively due to hypertension, and 10 patients with both LVH and
asymptomatic severe aortic stenosis. Each patient was investigated according
to the same standardized protocol of exercise echocardiography.
 
Results:
 
 The groups showed similar LV ejection fractions. The resting
diastolic and systolic deformation parameters were significantly different in
physiologic and pathologic hypertrophy patients, but overlapped between
groups. Exercise widened these differences: E/E’, S’, mean longitudinal and
radial strains, and mean circumferential strain were significantly different
between LVH types. According to ROC-analysis, the (especially septal)
exercise longitudinal strain provided a discriminative cut-off depending on
the LVH etiology (AUC 0.9; cut-off -18.4 = sensibility 0.80; specificity
0.88).
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